非正則な位置尺度母数分布族における位置母数の逐次点推定について(統計的条件付推測とそれに関連する話題) by 小池, 健一
Title非正則な位置尺度母数分布族における位置母数の逐次点推定について(統計的条件付推測とそれに関連する話題)
Author(s)小池, 健一








Institute of Mathematics, University of Tsukuba
1
$X_{1},$ $X_{2},$
$\ldots$ , $E(X_{1})=\mu$ , $V(X_{1})=\sigma^{2}(>0)$
( $\mu,$ $\sigma^{2}$ ). , –
$d(>0)$ , $\mu$ . $\mu$
$\overline{X}_{n}=\sum_{i=1}^{n}X_{i}/n$ ,
$r_{n}’:=E(\overline{X}_{n}-\mu)^{2}+dn=\sigma^{2}/n+dn$
. $\sigma$ , $n=n_{d}’:=\sigma/\sqrt{d}$ –
. , $n_{d}’$ , $r_{n_{d}’}’=2dn_{d}’=2\sqrt{d}\sigma$
. , \mbox{\boldmath $\sigma$} ,
. , , Robbins
(1959) :
$T_{d}’:=\{n\geq m_{d}’|n^{2}\geq v_{n}/d\}$ $(v_{n}:= \frac{1}{n-1}\sum_{i=1}^{n}(X_{i}-\overline{X}_{n})^{2})$ .
, $m_{d}’$ . Chow and Yu (1981) , ,
, $(T_{d}’,\overline{X}_{T_{d}’})$ , , $r_{T_{d}’}’/r_{n_{d}’}’arrow 1$
$(darrow 0)$ . , Chow and Martinsek (1982) , $(T_{d}’,\overline{X}_{T_{\acute{d}}})$
, , $(r_{T_{d}’}’-r_{n_{d}^{(1)}}’)/d=O(1)$ .
,
, , Akahira and Koike (2005), Akahira and Takeuchi (2003), Chaturvedi
et al. (2001), Govindarajulu (1997), Wald (1950) .
, ,
, , Robbins .
, , Koike (2006) ,
– .
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2
, , .
, , Akahira (1975), Akahira and Takeuchi (1995), Koike (2006)
.
$Z_{1},$ $Z_{2},$
$\ldots$ , (Lebesgue ) $f_{0}(x-\theta)$
$(\theta\in \mathbb{R}^{1})$ . :
(A1) $f_{0}(x)$ $(-a, a)^{1}(a>0)$ , , $f\mathrm{o}(x)>0(-a<x<a)$ ,
$f_{0}(x)=0$ ( ) . , $f_{0}(x)$ $(-a, a)$ 2 .
(A2) $f_{0}(x)$ :
$\{$
$\varliminf_{xarrow a+0}f_{0}(x)=c(>0)$ , $\lim_{xarrow a-0}f_{0}(x)=c’(>0)$ ,
$\lim_{-aarrow-a+0}f_{0}’(x)=h$ , $\lim_{xarrow a-0}f_{0}’(x)=h’$ .
, $c(>0),$ $d(>0),$ $h,$ $h’$ .
$Z_{(1)}:= \min_{1\leq i\leq n}Z_{i},$ $Z_{(n)}:= \max_{1\leq i\leq n}Z_{i},$ $U:=n(Z_{(1)}+a-\theta),$ $V:=n(Z_{(n)}-a-\theta)$
(Koike (2006)).
1. (A1), (A2) , $(U, V)$ $f_{U,V}^{(n)}(u, v)$
$=\{f_{U,V}^{(n)}(u,v)$
$\exp\{-(uc-vc’)\}[cc’+\frac{1}{n}\{-cc’+cc’(2(uc-vc’)-(\frac{hu^{2}}{2}-\frac{h’v^{2}}{2})$
$- \frac{1}{2}(uc-vc’)^{2})+huc’+h’vc\}]+O(\frac{1}{n})$ $(v<0<u)$ ,
$0$ ( )
.
, (\theta -\xi a, \theta +\xi a) . $X_{1},$ $X_{2},$ $\ldots,$ $X_{n},$ $\ldots$
, $(1/\xi)f_{0}((x-\theta)/\xi)$ .
, $\theta\in \mathbb{R},$ $\xi>0$ . $i=1,2,$ $\ldots$ $:=(X_{1}-\theta)/\xi$ ,
$\mathrm{Y}_{(1)}:=\min_{1\leq i\leq n}\mathrm{Y}_{i},$ $\mathrm{Y}_{(n)}:=\max_{1\leq i\leq n}\mathrm{Y}_{i}$ . $S:=n(Y_{(1)}+Y_{(n)})/2,$ $T$ $:=$









$Ke^{-2cs}$ $(s\geq 0)$ ,
$Ke^{2c’s}$ $(s<0)$
. , $K=2cc’/(c+c’)$ . , $S$ $S^{2}$
$E(S) \approx K\{\int_{0}^{\infty}se^{-2cs}ds+\int_{-\infty}^{0}$ se$2c’s_{ds\}}= \frac{c’-c}{2cc’}$ ,
$E(S^{2}) \approx K\{\int_{0}^{\infty}s^{2}e^{-2ce}ds+\int_{-\infty}^{0}s^{2}e^{2c’s}ds\}=\frac{c^{\prime 2}-cc’+c^{2}}{2(cc’)^{2}}$
. , :
(A3) $E(S^{2})arrow A,$ $E(S^{4})=O(1)$ $(narrow\infty)$ .
– $U(-1,1)$ , (A3) . ,





. , $d(>0)$ – . $S=n(M_{n}-\theta)/\xi$
, (A3) , $r_{n}$ $(A\xi^{2}/n^{2})+dn$ . , $n=n_{d}^{(1)}:=(2A\xi^{2}/d)^{1/3}$
$r_{n_{d}^{(1)}}=3(A\xi^{2}d^{2})^{1/3}/2^{2/3}$ . , $\xi$ ,
. $R_{n}:=X_{(n)}-X_{(1)}$
, $narrow\infty$ $2a\xi$ , :
$T_{d}^{(1)}:=\{n\geq m_{d}^{(1)}|n^{3}\geq AR_{n}^{2}/(2a^{2}d)\}$ .
, $m_{d}^{(1)}$ $d^{-\iota}\leq m_{d}^{(1)}=o(d^{-1/3})(0<l<1/3)$ .
.
1. (A1), (A2), (A3) , $darrow \mathrm{O}$ ,
(i) $T_{d}^{(1)}/n_{d}^{(1)\mathrm{a}.\epsilon}arrow 1$ , (ii) $E(T_{d}^{(1)})/n_{d}^{(1)}arrow 1$ , (iii) $r_{T_{d}^{(1)}}/r_{n_{d}^{(1\rangle}}arrow 1$
.
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, , $0$ .
$Z_{1},$ $Z_{2},$
$\ldots$ , (Lebesgue ) $f\mathrm{o}(x-\theta)$
$(\theta\in \mathbb{R}^{1})$ . :
(A4) $f_{0}(x)$ :
$f_{0}(x)\approx g(x+a)^{\gamma}$ $(xarrow-a+\mathrm{O})$ , $f_{0}(x)\approx g’|x-a|^{\gamma}$ $(xarrow a-0)$ .
, $\gamma,$ $g,$ $g’$ 2. $U’:=n^{1/(\gamma+1)}(Z_{(1)}+a-\theta),$ $V’:=n^{1/(\gamma+1)}(Z_{(n\rangle}-$
$a-\theta)$ , 1 .





2 , $S’:=n^{1/(\gamma+1)}(Y_{(1)}+Y_{(n)})/2,$ $T’:=n^{1/(\gamma+1)}(Y_{(1)}-Y_{(n)}+2a)/2$
, $(S^{l}, T’)$ . , $S^{\prime 2}$
is $E(S^{\prime 2})arrow B(>0)$ . , :
(A5) $E(S^{\prime 2})arrow B,$ $E(S^{\prime 4})=O(1)$ $(narrow\infty)$ .
(A5) , $narrow\infty$ ,
$E(n^{2/(\gamma+1)}M_{n}^{2})arrow B\xi^{2}$ (3.1)
2 $\gamma$ , $narrow\infty$ $\theta$
.
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. $\theta$ $M_{n}=(X_{(1)}+X_{(n)})/2$ )
$r_{n}=E(M_{n}-\theta)^{2}+dn$
. , $d(>0)$ – . $S’=n^{1/(\gamma+1)}(M_{n}-\theta)/\xi$
, (3.1) , $r_{n}$ $K\xi^{2}n^{-2/(\gamma+1)}+dn$ . , $n=n_{d}^{(2)}$ $:=$
$(2B\xi^{2}/d)^{1/3}$
$r_{n_{d}^{(2)}}=( \frac{d(\gamma+1)}{2B\xi^{2}})^{2/(\gamma+3)}(1+\frac{2B\xi^{2}}{\gamma+1})$
. , $\xi$ ,
. $:=X_{(n)}-X_{(1)}$ , $narrow\infty$ $2a\xi$
, :
$T_{d}^{(2)}:=\{n\geq m_{d}^{(2)}|n^{(\gamma+3)/(\gamma+1)}\geq BR_{n}^{2}/(2a^{2}d(\gamma+1))\}$ .
, $m_{d}^{(2)}$ , $d^{-l}\leq m_{d}^{(2)}=o(d^{-(\gamma+1)/(\gamma+3)})(0<l<(\gamma+1)/(\gamma+3))$
. .
2. (A1), (A4), (A5) , $darrow \mathrm{O}$ ,
(i) $T_{d}^{(2)}/n_{d}^{(2)\mathrm{a}}\sim^{\mathrm{s}}1$ , (ii) $E(T_{d}^{(2)})/n_{d}^{(2)}arrow 1$ , (iii) $r_{T_{d}^{(2)}}/r_{n_{d}^{(2)}}arrow 1$
.





. , $\sigma^{2}=V(X_{1})$ . , $(T_{d}^{(2)}, M_{T_{d}^{(2)}})$
$(T_{d}’,\overline{X}_{T_{d}’})$ , $0<\gamma<1$ , $\gamma>1$
. , Koike (2006) .
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